






Unit – VI:  Reproduction

Section - A: 01 Marks Questions [To be answered in one word or in one sentence]

1. Both tapeworm and earthworm are hermaphrodites. How do they differ form each other with reference to fertilization?

       Answer: Tapeworm shows self fertilization.          
   Earthworm shows cross-fertilization.

2. Why are cucurbits  referred to as monoecious?

Answer: Cucurbit is referred to as monoecious because both male and female flowers are borne on the same plant.

3. Define parthenocarpy.

Answer:  Parthenocarpy is the phenomenon of development of fruits from an unfertilized  ovary resulting in seedless fruit. 

4. Mention the secinetific term for the type of pollution between different flowers of the same plant?

Answer:     Geitonogamy.

5. Where does fertilization normally take place in a human female?

Answer: Ampullary- isthmic junction of the fallopian tube.

6. Why is the middle piece of human sperm considered as “powerhouse of the sperm”?

Answer: Middle piece contains numerous mitochondria which produce energy for the movement of sperm for fertilization so it is called the powerhouse.

7. Expand MMR and IMR

Answer:    MMR- Maternal Mortality Rate   

IMR – Infant Mortality Rate

8. What is lactational amenorrhoea?

Ans : Lactational amenorrhoea refers to the absence of menstruation during the period of intense lactation following parturition.

9. Name two sexually transmitted diseases caused by bacteria.

Answer:  Syphilis, Gonorrhoea.

10. Where are human testes located?

Answer: Testes are located in the scrotum, outside the abdomen.

11. Expand IUD and MTP

Answer: IUD – Intra Uterine Device               MTP – Medical Termination of Pregnancy.

12. Expand ICSI and RCH

Answer: ICSI – Intracytoplasmic sperm injection RCH – reproductive and child healthcare

13. Sequence of hormone during menstrual cycle is

a. Oestrogen, progesterone  and FSH

b. Progesterone, oestrogen and FSH.

c. FSH, oestrogen and progesterone 

d. FHS, progesterone and oestrogen

Answer: C.  FSH, oestrogen and progesterone 

Section - B: 02 Marks Questions [To be answered in 20-30 words approximately]
1. What is corpus luteum? How does it function as an endocrine gland?

Answer: After the release of ovum(ovulation) from the Graffian follicle transform as the corpus luteum.

The corpus luteum secretes large amount of progresterone which is essential for maintenance of the endometrium.

2. Suggest some measures one has to take to prevent from contracting STDs.

Answer:          i) Avoid sex with unknown partner/ multiple partners.

        ii) Always use condoms during coitus.

        iii) Always use properly sterilized needles, syringes and surgical instruments.

        iv) Always rely upon properly checked up blood during blood transfusion.

3. What is the mode of asexual reproduction in:

a. Yeast 

b. Amoeba

c. Hydra

d. Sponges

Answer: 
Organisms
Mode of Asexual reproduction


i) Yeast       -
Bud Formation


ii) Amoeba  -
Binary Fission


iii) Hydra    -   Buds formation


iv) Sponges -   Gemmules

4. What is emasculation? Explain its importance in hybridization.

Answer:Removal of anthers from the flower bud before the another dehisces is called emasculation.

Emasculation ensures that only the desired pollen grains are used for pollination.

5. What is foetal ejection reflex? Name the hormone that release is triggered by foetal ejection reflex.

Answer:The signals for parturition originate from the fully developed foetus and placenta which induce mild uterine contractions called foetal ejection reflex.

This triggers the release of oxytocin from maternal pituitary.

6. Statutory ban has been imposed on amniocentesis, why?

Answer: With this technique the sex of the developing foetus inside the mother’s womb can be determined. Now a days this technique is being misused.

The ban on amniocentesis has been improved to legally check increasing female foeticides.

7. Why apple is called a false fruit? Which part(s) of the flower forms the fruit?

Answer: When a fruit develops from the ovary it is called true fruit. Some times, the thalamus also contributes to fruit formation.

In apple the thalamus also contributes in fruit formation, hence it is called false fruit.

Apart from ovary thalamus also contributes in fruit formation.

8. Differentiate between oestrous cycle and menstrual cycle.

Answer:
	Oestrous Cycle
	Menstrual cycle

	The female of non-primate mammals like cows, sheep, rats, dears, dogs, tigers etc. exhibit cyclical changes in the activities of ovaries and accessory ducts as well as hormones during the reproductive phase is called oestrous cycle
	The reproductive cycle in the female primates (e.g, monkeys, apes and human beings is called menstrual cycle)


9. Differentiate between Microsporogenesis and megasporogesis.

Answer: 

	Microsporogenesis
	Megasporogesis

	The process of formation of microspores from a pollen mother cell through meiosis is called microsporogenesis 
	The process of formation of megaspores from the megaspore mother cell is called megasporogenesis.


10. Where are Leydig cells located?What is their function?

Answer: The regions outside the seminiferous tubules called interstitial spaces, contains small blood vessels and interstitial cells or Leydig cells. Leydig cells synthesis and secrete testicular hormones called androgens (testosterone)

Section – C:  3 Marks Questions [To be answered in 30-50 words approximately]
1. Define life span of an organism. Mention the life span of 

i) crocodile

ii) Crow

iii) Parrot

iv) Butterfly

            Answer: 

Life span may be defined as the period of time from birth to the natural death of an organism.


Life span of:

I. Crocodile 
-
60 years

II. Crow 

-
15 years

III. Parrot

-
140 years

IV. Butterfly

-
1-2 weeks

2. Differentiate between asexual & sexual reproduction. Why is vegetative reproduction also considered as a type of asexual reproduction?

Answer: 

Difference between asexual & sexual reproduction:

	Asexual reproduction
	Sexual reproduction

	i. A single parent is involved.

ii. There is no formation or fusion of gametes.

iii. It involves mitotic division.

iv. All individual produced are genetically identical i.e. elone. 
	i) Two parents are involved.

ii) There is formation & fusion of gametes.

iii) It involves meiosis at some stage.

iv) All individuals produced exhibit variation i.e. offspring 


In vegetative reproduction formation or regeneration of new plants taken place from a portion of a vegetation part of the plant so it is also considered as a type of asexual reproduction.

3. Explain the phenomenon of double fertilization in angiospermie plants.

Answer: Since two type of fusions syngamy and triple fusion takes place in the embryosac by the two nuclei (male gamete) of pollen grain, the phenomenon is termed as double fertilization.

Syngamy : One of the male gametes moves towards the egg cell & fuses with it, this fusion is called syngamy & it results in the formation of diploid cell that latter develops into the embryo.

Triple fusion : The second male gamete fuses with the secondary nucleus (formed by the fusion of two nuclei) in the central cell to form a triploid primary endosperm nucleus(PEN), this fusion is called triple fusion.

4. What are the devices for xenogamy? Write any three.

Answer:
i. Flowers are unisexual & the plants are dioecious i.e. male & female flowers are present in different plants.

ii. Pollen release and stigma receptivity are not synchronized.

iii. The anther and the stigma of a flower are placed in such a way that pollen from the anthers cannot fall on the stigma.

5. Write any three advantage of seeds to the plants. 

Answer: 

i. Seeds have better adaptive strategies for dispersal to new habitats for better survival.

ii. Seeds have reserve food materials to nourish the seedlings during seed generation.

iii. The hard seeds coat provides protection to the young embryo.

6. What is menstrual cycle? What are the different phases of menstrual cycle?
Answer: The cyclic change that occur in the reproductive organs of primate females(monkey, apes & human beings), constitute the menstrual cycle.


There are four phases of menstrual cycle. These are as follows:

i. Menstrual phase
ii. Follicular phase/ proliferative phase.
iii. Ovulatory phase
iv. Luteal phase/ Secretory phase.
7. What is population explosion? What are the major causes of population explosion?
Answer: An enormous increase in the size of a population in a short span of time, is called population explosion.Causes of population explosion:

i. Decline in death rate
ii. Decline in maternal mortality rate(MMR)

iii. Decline in infant mortality rate (IMR)

iv. Increase in the number of people in the reproductive age.

8. What is spermiogenesis? Draw a well labeled diagram of sperm.

Answer: 

The process of transformation of sperm or spermatozoa from the spermatids is called spermiogenesis.
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9. What do you mean by STDs? Enlist the name of STDs.

Answer: STDs stands for sexually transmitted diseases. 

         Those diseases or infections that are transmitted through sexual intercourse, are called sexually transmitted disease or venereal diseases.

List of the sexually transmitted diseases are as follows:

i. Syphilis

ii. Gonorrhoea

iii. Trichmoniasis

iv. Chlamydiasis

v. AIDS

vi. Hepatitis B

vii. Genital Herps.

10. Label the different given parts (A,B,C,D,E,F) of a typically anatropous ovule.
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Answer: 

A- Hilum

B- Micropyle

C- Outer integument

D- Nucellus

E- Embryosac

F- Chalazal pole


Section – D: 05 Marks Questions [To be answered in 80-120 words approximately]
1. Name the three phases in sexual reproduction of an organism and mention what major events occur in each of them.

Answer: The three phases in sexual reproduction are:

i. Pre fertilization events

ii. Fertilization

iii. Post- fertilization events

i) Pre fertilization events :

 
The two major events in this phase are:

a) Gametogenesis, the formation of gametes.

b) Gamete transfer, the process by which the two gametes come together for fusion

ii) Fertilization :


All the events that lead to syngamy, i.e. fusion of two gametes constitute the fertilization. It leads to the formation of a zygote.

iii) Post fertilization events :

1. This phase includes all those events that take place after the formation of a zygote.

2. Embryogenesis, i.e the process of development of zygote into embryo is the major event in this phase.

       2. Differentiate between microsporogenesis and megasporogenesis. Which type of cell division occurs during     these events? Name the structure formed at the end of these two events.

 Answer: 
	Microsporogenesis
	Megasporogenesis

	i) It occurs inside the microsporangia of anther.

ii) Many microspore mother cells are differentiated in a microsporangium 

iii) All the four cell of the microspore tetrads continue to grow.
	i) It occurs in the nucellus of the ovule/ megasporangium.

ii) Only one megaspore mother cell is differentiated in a megasporangium.

iii) Only one of the four cells in the megaspore tetrad continue to grow.


· Meiosis occur during sporogenesis

· The structure formed at the end is microspores and megaspores respectively.

3. Describe oogenesis in a human female? What promotes the completion of second meiotic division in oogenesis?

            Answer: 

· Oogenesis is the formation of female gametes or ova in the ovary.

· Oogenesis is initiated during embryonic development in a female foetus.

· All the oogonia (about a million) are formed in the ovary of the foetus of 25 weeks, no new oogonia are formed after birth.

· The oogonial cells which enter meiosis I, are the primary oocytes but the division remains suspended in prophase I, other cell from the granulosa/ follicle cells and forego the potential of forming ova.

· The primary oocyte becomes surrounded by a layer of granulosa cells and is called the primary follicle.

· A large numbers of these follicles degenerated before puberty (follicular atresia) and only about 60000-80000 are left in the ovary.

· The primary follicles becomes surrounded by more granulosa cells and a thecal layer at this stage they are called secondary follicles.

· As development continues a cavity develops in the secondary follicle around the primary oocyte, it is called antrum and is filled with a fluid called liquor folliculi.

· Simultaneously, the thecal layer becomes organized into an outer theca externa and at this stage the structure is called tertiary follicle.

· As the tertiary follicle continues its development the primary oocyte completes its meiosis I and forms a large cell, the secondary oocyte and a tiny cell, the first polar body.

· The secondary oocyte grows in size with a bulk of nutrient –rich cytoplasm.

· The tertiary fallicle becomes changed into a mature follicle called Graffian follicle.

· The secondary oocyte starts its second meiotic division but it is suspended in metaphase II, until a sperm enters it.

4. What do you mean by infertility? Suggest some methods to assist infertile couples to have children?

           Answer: 
Infertility may be defined as the inability of a couple is produce children inspite of unprotected sexual cohabitation.

· The reasons for infertility, could be physical, congenital diseases, use of certain drugs, immunological reactions or even psychological.

· Specialized health care units called infertility clinics could diagnose the problem & give corrective treatment for many of these problems.

· Where corrective treatments are not available, there are special technique called Assisted Reproductive Technologies(ART) to help the couple produce children.

· Following are the methods to assist infertile couples to have children:

· Test Tube Baby programmes

· Gamete Intra Falloipian transfer (GIFT)

· Inter cytoplasmic sperm Injection (ICSI)

· Artificial Insemination

5. Trace the development of a megaspore mother cell of a flower into a mature ovule. Give a labeled diagram of the final stage.

            Answer: The megaspose mother cell undergoes meiosis to form four megaspore

· Three of them degenerate and the functional megaspore enlarges to form the embryo sac.

· Its haploid nucleus undergoes a mitotic divisions and the two daughters nuclei move towards the poles.

· Each of them at the chalazal end from the antipodal cells.

· One nucleus from each of the poles move to the centre, they are called polar nuclei.

· The two polar nuclei fuse in the centre to form a diploid secondary nucleus.

· Thus the mature embryo sac is 7 – celled &  8- nuclei.
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Unit VII: GENETICS & EVOLUTION
Section - A: 01 Marks Questions [To be answered in one word or in one sentence]

1. What is the Phenoptic ad genotypiz ratio of mendels monohybrid cross of F2 generation.

Answer: 
Phenotypic ratio = 3:1                    
Genotypiz ratio = 1:2:1

2. What is pleiotropy?

Answer: When a gene controls more than one phenotypic characters called pleiotropy.

Example- In garden pea the same gene controls the colour of flower as well as seed coat.

3. What is Pedigree Analysis?

Answer: Due to social inhibition desired matings cannot be dare and the marital relation is established between the distant person. A pedigree chart is prepared to study the movement of characters. Such method of studing movement of characters is called pedigree analysis.

4. Who has studied sex linked character in drosophila?

Answer: Thomas Hunt Morgan (1910)

5. What is colour blindness?

Answer: This is human disease which causes the loss of ability to differentiate between red colour and green colour.

6. Give two example of recessive gene inheritance disorder.

Answer: a) colour blindness

b) Haemophilis

7. What is phenyl ketonuria?

Answer: This disease is inherited as the autosomel recessive trait

a) the effected individual lacks as an enzyme that convert the amino acid phonylalamine into tyrosine.

b) Due to increase the level of phenylamine involved and deposition in the nerves tissues causes mental retardation.

8. What is Down’s Syndrome?

Answer: It is due to gain of an extra copy of chromosome 21 and the number of chromosomes become 45 + 2= 47.

9. What is the chromosomal arrangement in Turner’s Syndrome.

Answer: 44 + XO. It is due to lack of one X chromosome, such female are sterile.

10. Klinefelter’s Syndrome:-

Answer: It is due to trisomy of sex chromosome (XXY) the total number of   chromosome in such person is 2n + 1=47 (44+2+1) i.e. additional X-character.

11. What is DNA?

Answer: DNA is a long polymer of deoxyribonucleotides, whose length is defined as the number of nucleotides or base pairs (BP).

12. What are the characteristics of an organism in terms of DNA?

Answer: Number of pairs of nucleotides referred to as base pairs is the characteristics of an organism in terms of DNA.

13. Who proposed the double helical model of DNA?

Answer: J.D. Watson and F.H.C Crick proposed the double helical model of DNA in 1953.

14. What generates approximately uniform distance between the two strands of DNA helix?

Answer: Hydrogen bonds present in between purine and pyrimidine generates approx uniform distance between the two strands of DNA helix.

15. What is central dogma?

Answer: Central dogma, proposed by Francis Crick, states that the genetic information flows from DNA 

 RNA 

Protein


DNA 

mRNA


Protein

16. Define Nucleoid.

Answer: DNA (being negatively charged) is held with some proteins (that have positive charges) in a region termed as nucleoid.

17. What is NHC proteins/

Answer: Non-histore chromosomal protein. These are additional set of proteins that are required in the packaging of chromatine at higher level.

18. Name the enzyme which joins the discontinuity synthesized fragments during replication of DNA.

Answer: Ligase.

19. What is a transcription unit?

Answer: A transcription unit in DNA is defined by the three regions in the DNA 

i) A promoter

ii) The structural gene

iii) A terminator.

20. What is meant by diversent evolution?

Answer: It refers to development of one structure through different direction due to adaptation to different needs.

21. How does biochemistry provide evidence for organic evolution?

Answer: Similarities of certain proteins and some biological molecules in different group of organisms.

22. Name the scientist who influence Darawin.

Answer: Thomas Malthus.

23. What is saltation?

Answer: It refers to single step large mutation.

24. What is genetic drift?

Answer: When a genetic change in the gene frequencies of a population occurs by chance, it is called genetic drift.

Section - B: 02 Marks Questions [To be answered in 20-30 words approximately]
1. Under what circumstances is it possible for father and son to suffer from haemophilia?

Answer: A male can be haemophilic if it carries a gene for haemophilia on its Xchromosome. When a  haemophilic man marries a carrier women (XhX), 50 y of their son can marries a haemophilic. If a haemophilic man marries a haemophilic woman (XhXh) all their progency i.e. both son and daughter will be haemophilic.

2. What is incomplete dominance? Explain.

Answer: The cross between a red flower and white flowered variety of snapdragon (Antirrhinum majus) and four O clock (Mirabilis Jalapa) produce pink flower in F1 progency. This type of inheritance is called incomplete dominance. When F1 plants are self pollinated then red:pink:white (i.e. 1:2:1) red colour is develop when homozygous (RR) in heterozygous condition. (Rr) one dominant gene do not produce sufficient red colour and the petal remain pink.

Parent

red RR


rr (white)




                        
R
             r

gamete


F1
 pink

	
	R
	r

	R
	RR red
	Rr pink

	r
	Rr pink
	rr white


                        1 Red: 2: Pink: 1: White

3. What is back cross and test cross?

Answer: The cross between F1 individuals and one of the parent that produced them is called back cross.

The cross between f1 individual with the recesive parent which produce them are called test cross.

Parent Tall
TT tall

tt dwarf

Gametes
T

t

Tt 

F1 tall

Back CrossI

TT
X 
Tt


T  T

T  t

Tall

Tall

Back cross II/ 

Tt
x
tt

Test Cross



T  t

t

Tt

tt  




Tall

Dwarf

4. Prove the statement that all test cross is back cross but all back cross is not test cross.

Answer: see the answer of Q.N. 03

5. Why do more human male from suffer from recessive sex linked disorder than the females?

Answer: XY chromosomes are found in human since Y chromosomes does not carry any complementary gene. What ever gene occurs on the X1, it immediately shows in male and hence hence same disorder is found. On the other hand, female have XX complement. A recessive disorder has to come in homozygous condition before it can express itself. This is rare opportunity so males are more prone to recessive sex linked disorders.

6. How sex is determined in human, drosophila and in bird.

Answer: The sex determination in human and drosophila is represented by the same type of chromosomal representation i.e. XX for female and XY for female and XY for male. In many birds female has a pair of dissimilar chromosome i.e. ZW and in male two similar chromosome i.e. ZZ (homozygous).

7. How would you find gene ty when you are given a tall pea plant. Explain.

Answer: With the help of test cross, gene type of a tall pea plant can be known. The tall plant may be homozygous or heterozygous it is crossed with a dwarf pea plant.


Possibility I



Possibility II

Tall

Dwarf


Tall 

Dwarf

TT

tt


Tt

tt













Tt

t

All tall
  tt



Tall

tt 
dwarf

If the progency is all tall (probability I) then the tall plant is homozygous (TT), if the progency is 50 % tall and 50 % dwarf (possibility II) then the tall plant is heterozygous (Tt).

8. What is multiple Alleles and Codominance?

Answer: When more than two alleles of gene produce single character then it is called multiple allele. Four types of blood group a,B,AB,O is found in human which formed by three types of gene is IA IB IO. IA and IB having its own type of sugar polymers on the RBC. IO having no any sugar polymer.

IA and IB are co-dominance found in AB blood group.

	Blood Group
	Genotype

	O
	IO IO

	A
	IA IA or IA IO

	B
	IB IB or IB IO

	AB
	IA IB


9. What is chromosomal mutation (Aberration). Write its types.

Answer: Change in the structure of chromosomes causes chromosomal mutation. This change may occur as follows:

a) Deletion/ deficiency – loss of a part of chromosome.

b) Duplication – addition of a part of chromosome

c) Inversion – reversal of order of genes in apart of a chromosomes.

d) Translocation- exchange of segment between non- homologous chromosomes.

10. Write the name of two dinosaurs that lived early in the history of earth and two that lived later.

Answer: Brachiosaurus and Stegosaurus lived early in the history. Tyrannosaurus and Triceratops lived later.

11. Evolution is not a direct process but a stochoactive process, based on chance events. Justify.

Answer: Evolution is not a direct process in term of determinism.

i) As the environment changes, due to meterological, biological and other physical activities, the organisms which are better adapted to the changed environment could survive, these adaptations which the organism had already possessed, was of no advantage in the previous environment.

ii) Such organisms reproduce and leave a larger progency than others, who are less adapted.

iii) The progency contain “fit” individuals and they increase the population size with more fit individuals (Natural selection).

12. Discuss, is evolution a process or the end result of a process?

Answer: The biodiversity we see today is the story of evolution, i.e. evolution is considered, as a process that has resulted in various life forms. If we talk about the life on earth, evolution is considered as a consequence of the process, called natural selection. It is difficult to decide, whether evolution and natural selection are processes or end result of some unknown processes.

13. Who discovered mutation? Name the plant he worked on.

Answer: Hugo de Uries discovered mutations. He worked on evening primrose i.e Oenothera Larmarckiana.

14. Name any four mammals that lived in S. America before continental drift.

Answer: Mammal like horse, hippopotamus, rabbit and bear.

15. Enlist the criteria that must be fulfilled by a molecule to act as a genetic material.

Answer:
 i) it should be able to generate its replica (Replication)


ii) it should chemically and structurally be stable.

iii) it should provide the scope for mutation

iv) it should express in the form of Mendelian Character.

16. Write the full form of VNTR. How is VNTR different from ‘Probe’?

Answer: Variable Number Tanden Repeat

	VNTR
	Probe

	The short repetitive nucleotide sequences which vary from person to person, are called variable number tandom repeat.
	The DNA repeat with specific nucleotide sequences that are complementary to VNTR sequences are called Probes.


17. What is meant by Semi-conservative nature of DNA replication?

Answer: During DNA replication, one of the strands is synthesized newly while one of the parental strand is retained in the daughter molecule of DNA; this phenomenon is known as semiconservative replication.

18. If the sequence of the coding strand in a transcription unit is written as follows:

5’ – ATG CAT GCA TGC ATG CAT GCA TGC ATGC – 3’

Write down the sequence of m-RNA.

Answer: 3’ TACGTACG  TACG TACG TACG TACG TACG 5’- (Template Strand.)


   5’ AUGC AUGC AUGC AUGC AUGC AUGC AUGC 3’- (mRNA).

19. Differentiate between a codon and an anticodon.

Answer: 

	Codon
	Anticodon

	(i) It is sequence of three nitrogenous bases on m-RNA that codes for a particular amino acid.

(ii) Codon on m-RNA decide the sequence amino acids in the polypeptide.
	(i) It is the sequence of three nitrogenous bases on t-RNA that are complimentary to the codon on m-RNA for that particular amino acid.

(ii) Anticodon interact with the codon by forming hydrogen bonds.


20 How is a polypeptide chain synthesis terminated during protein synthesis?

Answer:
 (i) When one of the termination codons (UAA, UAG, UGA) comes at the A-site, it    does not code for any amino acid and there is no t-RNA molecule for it.

(ii)  As a result, the polypeptide synthesis stops.

(iii)  The polypeptide synthesized is released from the ribosome, catalysed by a “released factor”.

21. Why are histones positively charged?

Answer: 

(i) A protein assume charge depending upon the abundance of amino acid residues with changed side chains.

(ii) Histories are rich in basic amino acids lysine and argimine, hence they are positively charged.

22. How did Hershy and Chase make the DNA and protein coat of virus (bacteriophase) radioactive differently.

Answer: 

(i) They made two preparation of the bacteriophase.


(ii) In one of the DNA was made radioactive with 32P.

(iii) In the second, the protein coat was made radioactive with 35s.

(iv) The DNA being heavier sediments and hence radio active was found in the pellet, hence radio active was found in the pellet.

(v) Protein coat being lighter the radioactive was found in the supernatant.

23. What are UTRs? Where are they located?

Answer: 

(i) untranslated regions are those additional regions of m-RNA that are not translated, but are required for efficient translation process.

(ii) They are located at both 5’ and before the imitation/ start codon and at 3’ end after the termination codon.

24. Expand BAC and YAC.

Answer: 
BAC-
Bacterial Artificial Chromosome.
   
YAC-
Yeast Artificial Chromosome.

Section – C:  3 Marks Questions [To be answered in 30-50 words approximately]
1. Why are haemophilia and colour blindness usually seen in human males? Can woman also develop these disorders? Explain.

Answer: 

(i) The genes for haemophilia and colour blindness are present on X-chromosome.

(ii) A male has one X-chromosome and the Y-chromosome has no corresponding alleles for these genes and hence male are pure for the character.

(iii) A female has two X-Chromosomes, received and one from each of the parent and she has to be homozygous for the defective alleles to express the character.

2. (i) State the principle of Independent assortment.

(ii) How would the following affect the phenomenon of Independence assortment?


a) crossing Over
b) Linkage

Answer: (i) This principle state that in the inheritance of two pairs of contrasting characters, the factors of each pair of characters segregate independently of the factor of the other pair of characters.

(ii) crossing over between linked gene result in 50 % recombination in test cross progency. When linkage is there, the recombination frequently is less than 50%.

3. What is co dominance? How does it differ from incomplete dominance?

Answer: 
	Codominance
	Incomplete Dominance

	Two alleles of a gene are equally dominant and both expressed themselves and both their characters appear in the hybrid. Example- AB-blood group in human.
	Neither of the two alleles of  a gene is completely dominant over the other, the hybrid is intermediate between the two.

Example- flower colour in snapdragon hybrid is pink.


4. In snapdragon (antirrhinum majus) a plant with red flowers was crossed with a plant with white flowers. Work out all the possible genotypes and phenotypes of F1 and F2 generations. Comment on the pattern of inheritance in this case.

Answer: Parent
Red flower

white flower




RR


rr

Gametes
 


Selfing

Rr

X

Rr


Gametes






R


r

	RR

Red flower
	Pink Flower

Rr

	Pink Flower

Rr
	Rr

White flower


Phenotypic ratio

Red flower

white flower

Pink


1


1

2

Genotypic ratio

RR


Rr


rr

1


2


1

5. In snapdragon (Antirrhinum majus) a cross between varieties with red and white flowers produce an al pink F1 progency. Explain how it is case of incomplete dominance and not of blending inheritance.

Answer: 

(i) it is the phenomenon in which neither of the two alleles of a gene is completely dominant over the other.

(ii) The inheritance of flower colour in snapdragon and that in Mira bilis talapa are examples of this phenomenon.

(iii) When a cross is made between a red flowered plant with a white flowered plant of snapdragon, the F1 hybrid has pink flowers.

(iv) When the F1 individual was self-pollinated and F2 raised, the F2 contained individuals bearing red, pink and white flower. It is not a case of blending inheritance because the parental characters appear in the F2 generation without any change.

6. A man with blood group A marries with a woman with blood group B. Their child is born with blood group O, give the genotypes of the father and mother and the first child. What other blood groups do you expect in the future children of this couple?

Answer: 

(i) 
Man

x

woman



A group


B group





Child





O group

(ii) The child has ‘O’ group blood, whose genotype is homozygous recessive 

(iii) Where one allele has come from each of the parents. So both the parents must be heterozygons for the blood group character.

Parent

father

X

mother




A group


B group




I A i



I B i

I AGametes



Progeny


I A


i

	I A I A     
AB blood group
	I B i

B blood group

	I A i

A blood group
	ii

O blood group


The progency may have blood group A, B or AB also, a part form O.

7. The base sequence in one of the strands of DNA is TAG CAT GAT.

(i) Give the base sequence of its complementary strand.

(ii) Categories these bases using their full name.

(iii) What holds these base pairs together?

Answer: 
(i) ATC GTA CTA



(ii) A- Adenine
Purines



      G- Guanine



      C- cytosine
Pyrimidiens



      T- thymine 



(iii) Hydrogen Bonds

8. In the medium, where E. coli was growing, lactose was added, which induce the lac operon. Then, why does lac operon shut down some time after addition of lactose in the medium?

Answer: Lac Operon
(i) Lac operon has three structural genes, controlled as a unit by an operator gene.

(ii) The I gene codes for a protein, repressor, which has high affinity for the operator and bind to it.

(iii) When lactose enters the cell and become activated, it binds to the repressor protein; consequently there is a change in the conformation of the repressor and it does not bind to the operator.

(iv) This provides an access of RNA polymerase to the structural genes.

(v) Transcription continues i.e. the lac operon is switched on.

9. Enumerate the goal of HGP.

Answer: 

(i) Identify all the genes in human DNA 

(ii) Determine the sequences of the three billion base pairs present in human DNA.

(iii)Store this information in databases.

(iv) Improve the tools for data analysis.

(v) Transfer the technologies to other sectors (like industries)

(vi) Address the ethical, legal and social issues (E2SI), that may arise from this object.

10. Describe the applications of HGP.


Answer:


(i) Having the complete sequence of human genome, will enable a radically new genome, will enable a radically new approach to biological research i.e. a systematic approach on a much broader scale.

(ii) All the gene in a genome or all this transcripts in a particular tissue/ tumour can be studied.

(iii) It will be possible to understand how the enormous number of genes and proteins work together in interconnected network in the chemistry of life.

                  (iv)How does industrial melanism explain Darwin’s theory of natural selection.

11. How does industrial melanism explain Darwin’s theory of natural selection.

Answer: 

(i) There were more white winged moths before Industrial revolution in England.

(ii) After industrial revolution more black form of moth.

(iii) It was explained that the soot covered the trees and black moths could escape the predator by camouflague.

(iv) In the Pre- industrial periods, the trees used to be covered with lichens and the white coloured moths could survive better.

(v) It shows that in mixed population, individuals that are better adapted survive and reproduce in large number and increase the population size.

12. How does the resistance of mosquitoes to DDT. Explain Darwin’s Theory of Natural Selection.

Answer: 

(i) when DDT was used for the first time, many mosquitoes died but a few survived.

(ii) These few mosquitoes showed resistance to DDT and survived and reproduce in the presence of DDT.

(iii) Most of the offspring were also resistant to DDT.

(iv) Today the Population mainly consists of resistant mosquitoes and hence DDT is not effective.

13. Mention the name of six groups of plants for which psilophyton is the ancestor.

Answer: Psilophyton is the ancestor of 

i.) 
Horsetail (sphenopsids) 

      ii)   Ferms

      iii)  Ginkgo

iv) Conifers

v) Gnetales

vi) Progymnosperms

14. (i) When and where did Neanderthal man live?

(ii) What was his brain capacity?

(iii) Mention the advancement he showed over Homoerectus.

Answer: 

(i) Neanderthal man lived in near east and central Asia, between 1,00,000 – 40,000 years before.

(ii) His brain capacity was 1400cc 

(iii) They used hides to protect their body, they buried their dead body. His brain size was more (1400cc) where as that of Homo erectus was 900cc.

Section – D: 05 Marks Questions [To be answered in 80-120 words approximately]

1. What is a dihybrid cross? Work out a dihybrid cross between homozygous round yellow and wrinkled green seeds of pea plants through two generations using punnet square. Give the dihybrid phenotypic ratio.

Answer: A cross between the individuals of a species differing in two characters is called  dihybrid cross.

For dihybrid cross: ref figure 5.7 in page no. 79 of NCERT textbook.

Phenotypic ratio of dihybrid cross is

Round yellow (9) : round green (3) : wrinkled yellow (3) : wrinkled green (1)

2. What is multiple alletic inheritance? Describe this pattern of inheritance through ABO blood grouping.

Answer: Inheritance of a character controlled by more than two alleles of agene is called multiple allelic inheritance.

ABO blood grouping in human is controlled by a gene (I) having three alleles 1A, 1B and 1i . ABO blood grouping is absed on the presence of antigen A and antigen B on plasma membrane of ABC. Allele 1A produces antigen A whereas allele 1B produces antigen B. Both allele 1A, 1B are co-dominant and expressed side by side. Whereas 1A, 1B are dominant over I which does not produce any antigen. The inheritance of blood group character follow Mendelion pattern of inheritance. The following table shows the blood groups and their genetic basis.

Refer table 5.2 from page no. 77 of NCERT text book.

3. Name three Mendelian disorder. Write a short account on any two of them.

Answer: Haemophilia, sickle cell anaemia and phenylkotonuria are the three Mendelian      disorders.

a) Haemophilia:
This is a sex linked (X-linked) recessive disorder. In this disease, a single protein that is a part of the cascade of protein involved in the clotting of blood is affected. Due to this a simple cut will result in non stop bleeding in an affected person. The defective gene being X-linked follow criss-cross may transmit the disease to sons. The possibility of a female to be haemophilic is extremely rare because mother of such a female atleast should be carrier and the father should be haemophilic.

b) Sickle cell Anaemia:
This is an autosome linked recessive disorder. The disease is controlled by a single pair of allele, HbA (normal) and Hb5 individuals are carrier of the disease and apparently unaffected. A single point mutation from GAG to GUG caused the substitution of beta globin chain of haemoglobin results the disease. The mutant haemoglobin molecule undergo polymerization under low oxygen tension change the normal shape of RBC to sickle like structure.

4. What is an Operon? Describe the components of Lac Operon in E. Coli and mention how it is ‘switched on’ and ‘off’ in the presence and absence of lactose respectively.

Answer: An operon is a group of genes that regulate the expression of a gene.


The Components of Lac Operon-

a) Structural gene-There are three structural gene viz. Z,Y and a. Gene Z code for Beta- galactosidase gene Y code for Lac permease gene a code for transacetylase.

b) Promoter gene (P) It is the sequence of DNA where RNA polymerase birds for transcription.

c) Regulatory gene (i): It is the gene which code for repressor protein.

d) Operator gene (o)- It is the site near promotion; when repressor binds. It functions as a switch for the operon.

Lactose is the substrate for the enzymes and it regulates switching on and off of the eoperon. In absence of lactose (inducer) repressor protein birds to the operator and prevents RNA polymerase from transcribing and thus switch is off. In presence of lactose, repressor is inactivated by the inducer (lactose) and cannot bind to the operator. Thus switch is on and enzymes and synthesis.

5. Who proposed double helix model of DNA structure? Briefly explain the structure with diagram.

Answer: JD Watson and Francis Crick (1953) proposed the model. The features of double helical model of DNA are as:-

i) DNA is made of two polynucleotide chain.

ii) The backbone of the chain is constituted by Pentose and Phosphate while nitrogenous bases (Ademine, guanine, cytocine, thyonine) are present inside.

iii) Two chains are held together with hydrogen bond between complementary bases. (A=T, G=C)

iv) The two chains run anti parallel i.e 5’ -3’ and 3’- 5’.

v) The two chains are coiled in right handed fashion and pitch (one complete turn) of the helix is 3.4 nm.

vi) There are 10 bp in each turn with 0.34 nm between two bp.

vii) The diameter of the DNA is 0.2 nm.
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6. Describe Griffits experiment on bacterial transformation.

Answer: F. Griffit (1928) conducted Pneumonia. Pneumoniae that causes Pneumonia. He observed two strains of bacteria viz. R. strain (non virulent) and s. Strain (virulent) line of his experiment are as-

S.strain
- injected into mice


Mice died due to Pneumonia

R.strain
- injected into mice


Mice remained healthy

Heat Killed 
- injected into mice


Mice remained healthy

S-Strain

Heat Killed
+ R.S train
inject into mice
Mice died and live

S. Strain

(live)



S. Strain obtained from the 









dead mice.

He concluded that R-Strain bacteria some how transformed into (Virulent strain by heat killed S. Strain), some transforming principle from the heat killed S-Strain entered into R strain to make it virulent.

7. Name and describe the factors that affect Hardy-Weinberg’s equilibrium.

Answer: The five factors are:

(i) Genemigration:- when some individuals of a population migrate to other populations some genes are lost.

(ii) Genetic drift: - random changes in the allele frequencies of a population occurring only by chance constitute genetic drift.

(iii) Mutation:- though mutation are random and occur at very slow rate, they are sufficient to create considerable genetic variation for speciation to occur.

(iv) Recombination: New combination of genes occur due to crossing over in meiosis crossing over in meiosis during genetic formation.

(v) Natural Selection: It is the most critical evolutionary process, that leads to changes in allele frequencies and favours promotes adaptation as a product of evolution.

8. Trace the evolution of man from the first man like hominid.

Answer: (A) Homo habilis

i) This was the first man like hominid.

ii) They lived in East Africa and had a brain capacity of 650-800cc.

(B) Homo erectus


     (i) They had a brain capacity of about 900cc.


    (ii) They probably eat meat.

(C) Homo sapiens (Primitive man)


(i) Their fosil were formed in East and central Asia.


(ii) He must have lived between 1,00,000 and 40,000 years before.

(iii) They had a brain capacity of 1400cc.

(iv) They used hid to protect the body and buried the dead.

(D) Homosapiens sapiens (Modern man)

(i) He arose during the ice age between 75000-10000 years ago.

(ii) He spread all over the globe and learned to cultivate plants and domestic animals.

9. Stanley Miller performed an experiment by recreating in the laboratory the probable conditions of the atmosphere of the primitive earth.

(a)

i) What was the purpose of the experiment?

ii) In what forms was the energy supplied for the chemical reaction to occur?

iii) For how long was the experiment run continuously?

(b) When did the first non-cellular forms of life appear on the earth? What types of compound? Where they?

 
Answer: 


(A)

(i) The purpose of the experiment was to prove that the first form of life could have come from pre-existing non-living organic molecules and that the formation of life was preceded by chemical evolution.

(ii) The energy was supplied in the form of electric discharge using electrodes in a closed flask containing methane, ammonia, hydrogen and water vapour at 800 degree celcius.


(iii) The experiment ran continuosly for a week.

(B) The first non-cellular forms of life could have originated three billion years before. They would have been giant molecules like RNA, proteins or polysaccharides.

10. What is Adaptive Radiation? Give evidences of Darwin’s Finches and Australian Marsupiales in favour of Adaptive radiation.

Answer: adaptive radiation is an evolutionary process in which an ancestral stock gives rise to new species, adapted to new habitat and new ways of life.

OR

The process of evolution of different species in a given geographical area starting from a point and literally radiating to other areas of geography is called adoptive radiation.

Evidences- (a) Darwin Finches

1. These were small black birds which Darwin observed in Galapagos Islands.

2. There were many varieties in the same Island.

11. Living in isolation for long, the new kind of finches emerged and could function and survive in the new habitat.
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(B) Australian Marsupials

A number of marsupials each different from the other, evolved from an ancestral stock within Australia.
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Unit - VIII:  Biology In Human Welfare
Section - A: 1 Mark Questions [To be answered in one word or in one sentence]
1. Expand the following (each of 1 mark)  i)   ELISA

Answer: Enzyme Linked Immuno Sorbent Assay.

ii) NACO                         Answer: National AIDS Control Organization.

iii) MALT                        Answer: Mucosal Associated Lymphoid Tissue

iv) CMI                            Answer: Cell Mediated Immunity

v) LSD                             Answer: Lysergic Acid diethylamide

vi) CMIS                          Answer: Cell Mediated Immune System

vii) PMNL                         Answer: Poly Morpho Nuclear Leukocyte

viii) STP                        Answer: Sewage Treatment Plant 

ix) BOD                           Answer: Biochemical Oxygen Demand.

x)    TMV                          Answer:  Tobacco Mosaic Virus

xi)   IPM                           Answer: Integrated Pest Management

xii) IARI                          Answer: Indian Agricultural Research Institute.

xiii) LAB                          Answer: Lactic Acid Bacteria

xiv) IVRI                          Answer: Indian Veterinary Research Institute

xv) MOET                       Answer:  Multiple ovulation Embryo-transfer Technology

2. Why there is a big hole in Swiss cheese?

 Answer: The large holes in “Swiss cheese” are due to production of a large amount of CO2 by a bacterium.

3. What is biofortification?

 Answer: It is a process of breeding crops with higher level of Vitamins and minerals or higher protein and healthier fat.

4. Name the wheat variety which is resistant to leaf and strip rust.

  Answer: Himgiri

5. Name the variety of Mustard resistant to Aphids.

  Answer: Pusa Gaurav

6. Name two important exotic breeds of Milch cow?

  Answer: i) Hostein – Friesien                                  ii) Jersey

7. Name two better yielding semi dwarf varieties of Rice developed in India.

 Answer:  i) Jaya                                              
    ii) Ratna

8. Write the name of micro-organism responsible for production of citric Acid and Butyric Acid.

  Answer: i) Aspergillus niger (Fungus) – Citric Acid.


     ii) Clostridium butylicum (a bacterium) – butyric Acid

9. Name the fungus which is very commonly found in the root ecosystem used in treatment of plant diseases.

  Answer:  Trichoderma.

10. Which fungus  is effective bio control agents of several Plants Pathogens?.       Answer: Trichoderma

11. Which species of Honey bee is cultivated commonly in India?             Answer:
Apis indica
12. Name the microbe that is grown for use as Protein rich food.               Answer: Spirulina

13. Bt cotton is resistance to which bacterium?                                           Answer: Bacillus thuringinsis
14. Define metastasis.

    Answer: The process of spread of cancer from one organ to other organs of the body.

15. Define substance abuse.

 Answer: When the drugs are taken for a purpose other than medicinal use that impairs one’s Physical, Physiological or Psychlogical functions, it is known as substance abuse.

16. Name the causal organism of Elephantiasis.

 Answer: Wuchereria bancrofti.

Section – B: 2 Marks Questions [To be answered in 20-30 words approximately]
1. Define “bioactive molecules”. Name two such molecules and give their sources.

Answer: Bioactive molecules are those organic compounds which are produced on commercial scale by the microbes and are useful in the human welfare.

Cyclosporin A  - produced by fungus

Statins
      - produced by yeast.

2. What is activated sludge?

Answer: It is a measure for secondary treatment of sewage water. In this measure sludge is used which contain bacteria & algae.

3. List the advantages of composite fish farming.

      Answer: i) All the ecological niches are used.


 ii) There is no competition between different species of fishes.


iii) Fish help in growth of each other.


iv) Increase the fish production.

4. Name the causative organism of the following diseases.

i) Typoid
 ii) Elephantiasis
iii) Amoebiasis

Answer: 
   i) Salmonela typhi                  
  ii) Wuchereria bancrofti


 iii) Entamoeba histolytica

5. Differentiate between active immunity and passive immunity.

      Answer: 

	Active Immunity
	Passive Immunity

	i) When person s own cells produce antibodies in response to infection or vaccination.

ii) It take time in the formation of antibodies
	i) When antibodies produced in other organisms are injected into a person.

ii) It gives immediate relief.


6. What is plant breeding? Enlist the objectives of plant breeding.

   Answer: Plant breeding is a technology which help to increase yields to a very large extent.


Objectives: 

i) Development of high – yielding varieties of crops.

ii) Development of disease resistant varieties of crops.

7. Name a bioactive molecule used as an immunosuppressive agent in organ transplant patients also mention its source.

Answer: Bioactive molecule – Cyclosporin A

   Source – Trichoderma Polysporum(Fungus) 

8. What do you mean by “Withdrawl Syndrome”. Mention its important characters.

 Answer: When regular dose of drugs or alcohol is abruptly discontinued then the body  of the addict shows unpleasant symptoms called withdrawal syndrome.

 Characters—(i)anxiety (ii)shakiness(iii)nausea&(iv)sweating                      

9. Differentiate between Benign and Malignant tumour.

Answer:
	Benign Tumour
	Malignant Tumour

	1   It remains confined to the site of its origin.

2   It may grow in size but does not spread to other parts of body.
	10. 1   It is not confined

2   The cancerous cells are carried by blood or lymph to other parts of the body where they spread cancer.


10. What are ophioids? How smack is obtained?

Answer: 

Ophioids are the drugs, which bind to specific ophioid receptors present in central nervous system and gastrointestinal tract.

Smack is obtained by acetylation of morphin.

11. What bis SCP? Mention its use.

Answer: 

SCP( Single cell protein) are microbes grown on an industrial scale as source of good protein.


Uses :

i) It can serve as food rich in protein, minerals, fats, carbohydrate and vitamins.

ii) It can reduce environmental pollution.

12. What is mycorrhiza? How is it useful to some plants?

Answer: Fungal association with the roots of some higher plants are known as mycorrhiza.


It increase phosphorous absorption from the soil.

Section – C:  3 Marks Questions [To be answered in 30-50  words approximately]
1. What is the role of the following in body defense against infections?


i) B- Cells       ii) Histamine 
iii) Interferons

       Answer: B-Cells – B- Cell produce antibodies.


   Histamine -  H -causes inflammatory response.


   Interferons – These are glycoproteins formed by viral infected cells and they protect the unattacked cells from the viral infection.

2. Draw a well labelled diagram of an antibody molecule.

Answer:
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3. Explain the terms “primary lymphoid” organs and “Secondary lymphoid organs” with suitable examples.

Answer:
Primary lymphoid Organs :– These are the organs, where the immature lymphocytes undergo maturation differentiation into antigen- specific lymphocytes. Eg. Bone marrow, Thymus.

Secondary lymphoid orgAnswer: - These are the organs where the lymphocytes interact with the antigen and proliferate to form a clone.

4. Define artificial insemination. What are its advantages over conventional breeding?

Answer:
Artificial insemination: - It is the process in which the semen collected from a superior male animal is injected into the reproductive tract of the selected female, using surgical instruments.

Advantages: -

i) Semen from one selected male animal can be used on a number of female animals.

ii) Semen can be transported in the frozen form to distant places, where the selected female animals are present.

5. Name the variety developed and the disease to which it is resistant in the case of the following plants:-

i) Brassica    ii) wheat        iii) Cowpea

Answer: 
Plants

variety developed 

Resistant to

 i)  Brassica

Pusa Swarnim


White rust

ii)  Wheat

Himgiri


Leaf and strip rust

iii) Cowpea

Pusa Kamal


Bacterial Blight

6. What are antibiotics? Give two examples. What is their significance?

       Answer: 


Antibiotics : - are the chemical substances produced by certain microbes, that can kill or retard the growth of other disease causing microbes.


e.g – Penicillin, Streptomycin


Significance: -


Antibiotics are used in the treatment of many human, animal and plant diseases.

7. Give the name of the microbes from which cyclosporine A and statins are obtained. How cyclosporine A and status are useful to man?

Answer:
Cyclosporin A is produced by the fungus 
Trichoderma polysporum


Statins are produced by a yeast,                                     Monascus purpureus.


Uses – Cyclosporin A is used as an immuno suppressive agent during organ transplantation   .

                              Statins are used for lowering the levels of blood cholesterols, as it acts   as a competitive inhibitor of the enzyme involved in cholesterol synthesis. 

8. Draw a labeled diagram of a bacteriophage.

Answer:
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9. Name any three organic acids and the bacteria that produce them.


   Answer:

Organic Acids 

Bacteria

          i) Acetic Acid

Acetobacter aceti
         ii) Butyric acid

Clostridium butylicum
        iii) Lactic acid

Lactobacillus delbrueckii
10. What is MOET? What are its advantages? 

Answer:
· Multiple ovulation Embryo Transfer is a technique to improve chances of successful production of hybrids.

· In this method, a cow is given hormones, with FSH- like activity, to induce follicular maturation and super ovulation instead of one egg, they produce 6-8 eggs.


Advantages:

i) This method is used for cattle sheep, rabbits, buffaloes etc.

ii) High milk yielding breeds of females and high quality meat yielding bull have been bred successfully to increase herd size in short time.

Section – D: 5 Marks Questions [To be answered in 80 -120 words approximately]
1. What is Cancer? How is it detected? Write the possible treatment of cancer.

   Answer: Cancer refers to the uncontrolled proliferation of cells, than results from the   breakdown of regulatory mechanisms which govern normal cell behavior.


Cancer can be diagnosed by following ways-

i) Biopsy and histopathological studies of the tissues.

ii) Blood and Bone marrow test for increased cell counts as in Lenkemia.
iii) Use of techniques like radiography, MRI (Magnetic Resonance Imaging) and CT (Computed Tonography) for cancer of internal organs.

iv) Use of antibodies against cancer specific antigens.

v) Applying Principles of molecular biology to detect genes in individual with inherited susceptibility to certain careers.

Therapy of cancer (Treatments)
Surgery: The tumour cells are surgically removed to reduce the load of cancerous cells.

Radiotherapy: - The tumour cells are irradiated wholly by taking care of surrounding normal cells.

Chemotherapy: - Certain drugs are used to kill the cancerous cells.

Immunotherapy:- This involves the use of biological response modifiers like α- interferon, which activate the immune system and help in destroying the tumour. 

2. What are the adverse effects of Alcohol abuse/Drug abuses.

  Answer:

The immediate adverse effects of drug/alcohol are seen as following: -

i) It develops reckless behaviour, vandalism and violence in alcoholics.

ii) Excessive intake of drugs/ alcohol sometimes leads to coma and death due to respiratory failure, heart failure or brain hemorrhage.

iii) Most common warning signs of drug and alcohol abuse among youth include drop in academic performance, unexplained absence from school and college. Lack of interest in personal hygiene.

iv) Intake of alcohol/ drug on regular basis results in withdrawl, isolation, depression, fatigue, aggressive and rebellious behaviour, deteriorating relationships with family and friends, loss of interest in hobbies, change in sleeping and eating habits etc.

v) Use of alcohol during adolescence can also lead to heavy drinking in adulthood.

vi) Chronic use of alcohol damages Central Nervous System and liver.

vii) Intake of alcohol by pregnant mother may cause regular encounter of alcohol to the foetus. As a result child born may become an addict one. Such child may suffer from withdrawl symptoms in future.

viii) Alcoholics brings catastrophe to his family and to the society as well.

3. Write at least five useful measures for prevention and control of alcohol and drug abuses among adolescents.


Answer: 


Preventive measures to avoid drug and alcohol abuses are as follows –

i) Avoid undue Peer Pressure:
 Every child has his/ her own choice and personality, which should be respected. A child should not be pressurized to perform beyond his/her will; be it studies, sports or other activities.

ii) Education and Counselling :

Every adolescent be treated psychologically following the guidelines of counseling. Proper counseling strengthens a chin\ld in maintaining mental health and emotional balance. Counseling will equip them to accept disappointments and failures as a part of life. It would also be fruitful to channelise the child’s energy in healthy activities like sports, reading,, music, yoga and other extracurricular activities.

iii) Seeking help from parents and Peers:

Parents and peer groups’ help should be sought immediately, help may even be sought from close and trusted friends.

iv) Looking for danger signs: Parents, teachers true friends if finds that his/her near one is dependent upon drugs, he/she should not hesitate to bring this to the notice of able person in the best interest of the person concerned. Appropriate measures be suggested to curb the habit.
v) Seeking Professional and medical help:  Adolescent addicts should take help of qualified psychologists, psychiatrists which give assistance in de-addiction of child. Repeated help of experts coupled with true efforts and will power, can get rid of the problem completely and lead a perfectly normal and healthy life.
4. How do biofertilisers enrich the fertility of the soil?

Answer:

Biofertilizers are the organisms  that enrich the nutrient quality of soil.


Bacteria, cyanobacteria and fungi are the three groups of organisms used as biofertilisers.

i) Bacteria

a) symbiotic bacteria Rhizobium.

b) Free living bacteria Azospirillum & Azotobactor.
c) They fix the atmospheric nitrogen and enrich soil nutrients.

ii) Cyanobacteria



Cyanobacteria are autotrophic microbes widely distributed in aquatic and terrestrial environment. Many of them can fix atmospheric nitrogen and increase the organic matter of the soil through their photosynthetic activity.


In paddy field cyanobacteria serves as important biofertilizer. Commercially fermers use these cyanobacteria   in their fields to replenish soil nutrients and to reduce dependency on chemical fertilizers.


Important examples are Anabaena, Nostoc and Oscillatoria.

iii) Fungi/ Micorrhiza

Fungi are also known to develop symbiotic relationship with plant roots. Such a relationship is called micorrhiza. Many members of the genus Glomus form micorrhizae. The fungus absorbs phosphorus from the soil and passes it to the plant.

Plants having such association show other benefits also-

a) Resistance to root borne pathogens

b) Tolerance to salinity.

c) Tolerance to drought

d) Overall increase in the plant growth and development.
5. What is plant breeding? Describe the main steps in breeding a new genetic variety of a crop.


Answer:

Plant breeding is purposeful manipulation of Plant species in order to create desired plant type that are better suited for cultivation, give better and are disease resistant.

The main steps in breeding of  new genetic variety of a crop are as follows –

i) Collection of Variability


Collection and preservation of all the different wild varieties, species and relatively of the cultivated species is a pre requisites for effective exploitation of natural genes available in the populations; this collection constitute the germplasm.

ii) Evaluation and selection of parents

· The germplasm collected is evaluated to identify plants with desired characters.

· The selected plants are multiplied and uses in the process of hybridization.

· Pure lines are created wherever possible and desirable.

iii) Hybridisation of selected parents

· The selected parents are hybridise, so that the traits in the hybrid progeny.

· Hyberdisation is a time consuming and result in combination of all the necessarily result in combination of all the desirable characters.

iv) Selection and testing of superior recombinants.

· First the individuals with desired combination of characters have to be selected from among the progeny of hybrids.

· Such hybrids are superior to both of the parents.

· They are self pollinated for several generations till they reach a state of homozygosity, so that there will be no segregation of characters in the progeny.

v) Testing, Release and commercialization of new cultivars-

a) Evaluation

· The selected lines are evaluated for their yield and other agronomic traits, disease resistance etc.

· Evaluation is done by growing these plants in the research fields and recording their performance under ideal condition of irrigation, application of fertilizers and other crops management practices.

b) Testing

-    The plants selected after evaluation are tested in the farmers field, for at least three growing seasons, at several locations in the country, representing different agroclimatic zones where the crop is normally grown.

-    The material is evaluated in comparison to the best available local cultivers as a reference material.

c) Release

- The material thus selected is certified and released as a variety.
UNIT- 09: Biotechnology
           Section - A: 1 Mark Questions [To be answered in one word in one sentence]

1. Define Green Revolution.

Answer: Increase in yields, try the use of improved crop varieties, better management practices and agrochemicals, is called green revolution.

2. Write name of bacteria from which Bt toxin gene is obtained.         Answer: Bacillus thuringiensis

3. On which principle ELISA is based on?                               Answer: Antigen -antibody interaction.

4. What is biopiracy?

Answer: Use of bioresources by multinational companies and other organizations without proper authorization from the countries and people concerned without compensatory payment.

5. What is plasmid?       Answer: Plasmid is autonomously replicating circular extra chromosomal DNA.

6. Write any two ways of introducing foreign DNA into host cell.

Answer: i) Micro-injection                        
ii) biolistics/ gene gun.

7. Which compound is used for staining DNA in gel?                              Answer: Ethidium Bromide.

8. Name the enzyme that digest bacterial cell wall in genetic engineering.          Answer: Lysozyme.

Section – B: 2 Marks Questions [To be answered in 20 to 30 words approximately]

1. Write name of two disease which is detected by PCR.

Answer:  PCR is used to detect HIV in suspected AIDS patients similarly it is used to detect mutations in genes in suspected cancer patients too.

2. Write full form of GEAC. What is its use?

Answer: Genetic Engineering Approval Committee. It will make decisions regarding the validity of GM research and the safety of introducing GM organisms for public services.

3. Write two genetic modifications of GMO.

Answer: Genetic Modification has

i) made crops more tolerant to abiotic stresses (cold, draught, salt, heat).

ii) reduced reliance on chemical pesticides. (pest resistant crops).

4. Crystals of Bt toxin do not kill the bacteria themselves. Give reasons for the statement.

Answer: Bt toxin protein exist as inactive protoxins but once an insect ingest the inactive toxin, it is converted into an active form of toxins due to the alkaline pH of the gut which solubilise the crystals.

5. A farmer found that agrochemicals cause pollution of soil and water and are too expensive. What alternative should be use?

Answer: Farmer should use genetically modified crops as a possible solution for given problems.

6. What are the key tools needed for the recombinant technology?

Answer: The key tools needed for the recombinant technology to be accomplished are:-

i) cell culture with desired DNA 

ii) restriction enzymes

iii) DNA polymerase

iv) Ligases

v) Vector

vi) Host organism/ Cell

7. To which class of enzyme restriction enzyme belong and write its types.

Answer: Restriction enzyme belong to a class of enzyme, called nuclease. There are following two kinds of restriction enzymes:-

a) Exonucleases, which remove nucleotides from two ends of DNA.

b) Endonucleases, which cut the DNA at specific position anywhere in its length.

8. What is palindrome nucleotide sequence?

Answer: The recognition sequence is a palindrome, where the sequence of base pairs reads the same on both the DNA strands.

Example-
5’- GAATTC- 3’




3’- CTTAAG- 5’

8. What is vector in genetic engineering? Write its one property.

Answer: Plasmid and bacteriophages are the commonly used vectors, the vector should have a few (or) at least one unique recognition site, to link the foreign/ alien DNA.

9. What is marker?

Answer: A marker is a gene, which helps in selecting those host cells which contain the vector (transformant) and eliminating the non-transformants.

Section – C: 3 Marks Questions [To be answered in 30 to 50 words approximately]
1. Why are cloning vectors necessary in cloning? Name any two such vectors that are used in experiments with Escherichia coli.

Answer: Cloning vectors are necessary in cloning because these are the vehicle for cloning. The vector carries a foreign DNA sequence into a given host cell. Bacterial plasmids and bacteriophages are considerd the most useful.

Name of two vectors are:-

i) PBR 322 and

ii) PUC (named after University of California) is reconstructed plasmid vector.

2. What is genetic engineering? List the steps involved in rDNA technology?

Answer: Genetic engineering is a technique of molecular biology which includes deliberate manipulation of genetic make up of an organism, synthesis of new DNA, repair of DNA etc.

Recombinant DNA (rDNA) technology involves the following steps:-

i) Isolation of DNA.

ii) Fragmentation of DNA by restriction endonuclease

iii) Isolation of the desired DNA fragment.

iv) Amplification of the gene of interest.

v) Ligation of two DNA fragment into a vector using DNA ligase.

3. Mention six advantages of genetically modified plants.

Answer: Genetically modified plants are advantageous in the following ways:-

i) Genetic modification has made the crops more tolerant to abiotic stresses like cold, heat, drought, salinity etc.

ii) It has reduced the dependence of crops on chemical pesticides as they are made post-resistant.

iii) Post-harvest losses are much reduced.

iv) The early exhaustation of fertility of soil is prevented.

v) Food produced from GM crops has enhanced nutritional value.

vi) Genetic modification has been used to create tailor-made plants to supply resources to industries such as starch, fuels, pharmaceuticals etc.

4. Which convention do you use to write name of restriction enzymes?

Answer: first of all scientific name, strain and then order of enzyme isolation is written in roman. Example- ECoRI where,

E- Escherichia
(Genus)

Co- coli (species)

R- Strain of organism

I- order of enzyme isolation.

5. What is palindrome in DNA? Give one example.

Answer: Palindrome in DNA is a sequence of base pairs that pairs that reads same in two strands when orientation of reading is kept the same.



5’- GAATTC-
3’



3’- CTTAAG- 5’

These two strands read same in 5’-3’ direction as well as in 3’-5’ direction.

6.  How do we transform tools of pathogens into useful vectors for delivering genes of interest to humans?

Answer: Tumour inducing plasmid of Agrobacterium tumifaciens is modified into cloning vector to use the mechanism to deliver genes of our interest into a variety of plants. Retrovirus is now used to deliver desirable genes into animal cells.

So a gene or a DNA fragment is transferred from vector to a bacterial, plant or animal host. Its multiplication takes place in hosts.
7. i)  Give the scientific name of the bacterium which produced (Cry) proteins.

         ii)  How are these proteins useful in agriculture?

         iii) What do the differently written terms “Cry” and ‘cry’ represent?

Answer:
i) Bacillus thuringiensis

ii) These proteins make crop insect resistant. The cry proteins exist as inactive prototoxins and get converted into active toxin- when ingested by the insect as the alkaline ph of the gut solublise the crystals which causes swelling and lysis of the cells leading to the death of insect.

iii) “Cry refers to Cry proteins”. cry represents different forum cry genes like cry I AC,cry II Ab, cry I Ab, cry III Bb etc.

8.  What is gene therapy? Illustrate briefly by using the example of ADA deficiency.

Answer: Gene therapy is a collection of methods that allows correction of a gene defect    that has been diagnosed in a child embryo.

· The first clinical gene therapy was given in 1990 to a 4 year old girl with Adenosine deaminase deficiency.

· ADA deficiency can be cured by bone marrow transplantation in some children.

· For gene therapy, lymphocytes were grown in culture and functional ADA. cDNA is then introduced into the lymphocytes.

· These lymhocytes are transferred into the body of the patient.

9. Define the terms:

i) Recombinant DNA

ii) sticky ends

iii) Plasmid


iv) gene gun

v) Transgenic


vi) Bioconversion

Answer: 

i) Recombinant DNA: 
It is the DNA formed by combining DNA from two different organisms.

ii) Sticky ends: 
refers to the single stranded proteins at the ends of DNA when cut by a restriction enzyme.

iii) Plasmid:
extra chromosomal fragments of DNA present in bacteria which is circular.

iv) Gene Gun:
bombarding micro projectiles coated with foreign DNA with great velocity into the target cell.

v) Transgenic:
genetically modified organisms that contain a foreign gene.

vi) Bio conversion: 
raw materials are biologically converted into specific products using microbial, plant or animal cells.

Section – D: 5 Marks Questions [To be answered in 80 to 120 words approximately]

1. What are Bioreactors? Write its types and describe them.

Answer: Bioreactors:
These bio appliances could be considered as vessels in which certain raw materials are biologically converted into specific products by microbes (or) plants/ animals cells and/or their enzymes.

Two common types of bioreactors are the following:-

a) Simple stirred tank bioreactor

b) Sparged stirred tank bioreactor

Stirred tank bioreactors are the most commonly used bioreactors. In a simple stirred tank bioreactor, there is usually a cylindrical vessel (or) a vessel with a curved base to facilitate mixing of the content.

But in the sparged stirred tank bioreactor sterile air bubble are sparged.
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2. What is rDNA? Explain the technique of cloning DNA.

Answer: To alter the chemistry of genetic material by gene cloning and gene transfer.

Techniques involved in Recombinant DNA:-

i) Isolation of DNA.

ii) Fragments of DNA by restriction Endonucleases.

iii) Isolation of desired DNA fragments.

iv) Amplification of the gene.

v) Ligation of the DNA fragments.

vi) Transfer of recombinant DNA into the host.

vii) Culturing the host cells.

viii) Extraction of desired product.
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3. Write the applications of Biotechnology in the various fields.

Answer: Following are the applications of Biotechnology in different fields:-

i) Agriculture and Horticulture:
Development of agrochemical based agriculture, organic agriculture, green revolution, development of G.M.C (Genetically Modified Crop), G.M.P (genetically Modified Plants) and G.M.F (genetically modified food) reduction in pre-harvest and post harvest losses, reduction in duration of agriculture/ horticulture, development of disease resistant, weed resistant and pest resistant varieties, development of varieties of Bio-fertilizers, bio insecticides, Bio-pesticides etc. Increase in the field output of agriculture and horticultural products etc.

ii) Medicines:
 Inventions of safe and more effective therapeutic drugs with application of r-DNA technology , invention of genetically engineered medicines like humulin (a genetically engineered insulin) by an American company Eli lily (1983), which prepared two DNA sequences coding for chain A and B of human insulin and introduced them into the plasmids of E. coli to produce humulin (genetically engineered human insulin), in the field of gene therapy and molecular diagnosis to cure incurable genetic diseases and diseases due to harmful mutation, the technique may be either direct (or) indirect through a suitable vector. The first clinical gene therapy was given in 1990 to a four year old girl, suffering from the problem of ADA (Adenosine deamenase). Her disease was cured by bone marrow transplantation. It is based on growth of lymphocytes in a culture and functional ADA. It is further followed by introduction of C-DNA into these lymphocytes. This technique has been found curative only in some children and by further researches, could supposed to be involved.

Some technologies based on molecular diagnosis are PCR (Polymerase Chain Reaction), ELISA (Enzyme linked Immuno Sorbent Assay) etc. 

c) Transgenic Plants & animals:
Development of Bt-cotton, Flavr Savr, etc. are the examples of some bio technologically developed transgenic plants where as a number of transgenic animals were developed like Rosie (the first transgenic Cow), transgenic mice (to test the safety level of human vaccines like polio vaccine etc), transgenic animals are more sensitive against toxicities of different kinds and gene is too.

d) Ethical issues:
a moral responsibility towards purposeful uses of biotechnology for the betterment of Mankind’s and different other populations under guidance of GEAC (Genetic Engineering Approval Committee).It is a step towards environmental management and Mass level benefit.

UNIT-X:  ECOLOGY
Section - A: 01 Mark Question [To be answered in one word or one sentence]
1. Why thermoregulation is more effectively achieved in larger animals than in smaller one?

Answer: Large animals have small surface area relatives to their volume, so they tend to loss or gain body temperature according to atmosphere in slow rate.

2. Ecology is basically concerned with four level of biological organization. Name all these four.

Answer: 
a) Organisms

b) Communities 
   
c) Population

d) Biomass

3. How many biosphere reserves are there in India?      Answer: 14 Biosphere Reserve.

4. Name any two threatened animal species in India. Answer: Red Panda, Black Panda, Pigmy Dog (any two).

5. Expand CPCB and PIL.   Answer: CPCB- Central Pollution Control Board

6. Why unleaded petrol is used in vehicles equipped with catalytic converter?

Answer: Lead present in leaded petrol inactivates the catalyst of catalytic converter hence unleaded petrol should be used.

7. What do you know about seral Communities?

Answer: In the process of succession, the individual transitional communities are known as seral communities.

8. Why is energy pyramids always upright?

Answer: Because when energy flows from a particular tropic level to next level, some energy is always lost as heat at each step. 

Section – B: 02 Marks Question [To be answered in 20 - 30 words approximately]
1. Predation, Parasitism and commensalisms share common characteristics that the interacting species live closely together than what the different properties are found in them.

Answer: Commensalisms is an interaction of species in which one species is benefited and other is neither harmed nor benefited, in parasitism one is benefited and other is always harmed. Predation is related to food chain. 

2. Define the term ‘Brood Parasitism’ with example.

Answer: Brood parasitism is an example of parasitism in bird in which parasitic birds lay eggs in the next of its host.

3. Name the two measures of species diversity.

Answer:    i) Species richness
  ii) Species evenness (in distribution)

4. Mention the characteristics of a stable community.

Answer: 

i) It shall not show too many variations in the year to year productivity.

ii) It must be either resistant or resilient to seasonal disturbances.

iii) It must be resistant to invasion of alien species.

5. Name any four animals that recently became extinct.

Answer: Animals that recently became extinct:-

i) Shelter Sea Cow

ii) Dodo

iii) Thylacine

iv) Ouagga

v) Three species of tiger

6. Give the schematic representation of various tropic levels in an ecosystem.

Answer: 


First tropic level
Second tropic level
Third tropic level    4th tropic level

Plants


Herbivores

Carnivores
        Top Carnivores

7. Give four functions of an ecosystem.

Answer: 
i) Productivity



ii) Decomposition



iii) Energy Flow



iv) Nutrient Cycling

8. Differentiate between humification and mineralization.

Answer: 

	Humification
	Mineralisation

	Humification leads to accumulation of a dark coloures amorphous substance called humus.
	Humus is further degraded by microbes and release of organic nutrients this process is known as mineralization.


9. Mention the ill effects of noise / sound pollution.

Answer:
1. Sleeplessness



2. Increased rate of heart beat



3.Altered breathing pattern



4.Stress

5.Very high sound levels can damage ear drum and permanent loss of hearing.


10. What is meant by Jhum Cultivation? Explain how it is responsible for deforestation.

Answer: Jhum Cultivation: 
In the Jhum cultivation farmers cut down the trees of the forest and burn the plant remains. The ash is used as fertilizer and the land is used for agriculture or cattle grazing.

After cultivation the area is left free for several years to allow its recovery. The farmers move on to another area of the forest and this process is repeated.

With increasing population and repeated cultivation the time gap given for recovery has decreased and hence there is deforestation.

OR
i) The graph below represents the changes that may be noticed by discharge of sewage into a river. Give the term for A and B.

ii) State the term reason for such a change in the water body.
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Answer:
i) A- Dissolved oxygen

B- BOD (Biochemical Oxygen Demand)

ii) Micro organisms involved in biodegradation of organic matter in the receiving water body consume a lot of oxygen and as a result there is a sharp decline in dissolved oxygen down stream from the point of sewage discharge, causing mortality of fish and other aquatic creatures.

Section –C: 03 Marks Question [To be answered in 30 – 50 words approximately]
1. Plants have evolved an astonishing variety of defense against herbivores. Write them with example.

Answer: For defense against herbivores plants have evolved following characterstics:

i) Thorn in cactus- morphological means 

ii) Presence of cardiac glycocides in calotropi- chemical means

2. How is diapause different from hibernation.

Answer: Diapause- When zooplanktons have to protect themselves from adverse condition they restrict their growth or enter in a stage of suspended development that is called diapause.

In hibernation cold blooded animal go to sleeping stage without any metabolic activities.

3. i) What is an exotic species?

ii) Explain with the help of two examples, how the exotic species may become invasive and upset the native species of the ecosystem.

Answer: New speciesentering a geographical region, are called alien or exotic species.

i) Eichhornia (Water Hyacinth) has clogged our rivers and lakes and threatened the survival of aquatic species in lakes and river flood plains in several tropical countries.

ii) Lantana Camara 
has invaded many forest lands in different parts of our country and strongly compete with the native species.

4. What is meant by the term “Hot spots” in biodiversity? List two criteria used for determining a “Hot spot”. Name the two hot spots of India.

Answer: hot spots are the priority areas of conservation, that are extremely rich in species, have high endemism and are under constant threat of extinction.

Criteria

i) Number of endemic species i.e. species which are not found anywhere else.

ii) Degree of threat, which is measured in terms of habitat loss.

Hot spots in India   i) Western Ghats
ii) Eastern Himyalayas.

5. Give a brief account about the various steps involve in decomposition.

Answer: Following steps are involve in the process of decomposition:-

i) Fragmentation-The process in which detritus break down into smaller particles.

ii) Leaching: The process in which water soluble inorganic nutrients go down into the soil horizon and get precipitated as unavailable salts.

iii) Catabolism: The degradation of detritus into simpler inorganic substances with the help of bacterial and fungal enzymes.

6. Represent schematically the Xerarch succession.

Answer: 
Lichens (pioneer community)



|

Bryophytes (mosses)

|

Herbacious plants



Seral Communities

|

Shrubs (bushes)

|

Trees (climax community)

7. Give a general account about primary productivity.

Answer: Primary productivity: The amount of biomass or organic matter produced per unit area over a time period by plant during photosynthesis is called primary productivity. It is expressed in terms of g-2yr-1 or (kcal m-2)yr-1

It can be divided into- 

i) Gross primary productivity (GPP) - It is the rate of production of organic matter during photosynthesis.

ii) Net Primary Productivity (NPP) - The gross primary productivity minus respiration losses (R), is term as net primary productivity.

NPP = GPP – R

8. Expand and define BOD. What does it indicate? What is its relationship with the dissolved oxygen content of the water body?

Answer: BOD- Biological Oxygen Demand.

It is a measure of the oxygen required by aerobic decomposers for degration of biodegradable organic matter is the water bodies. If BOD is higher it indicates that the level of dissolved oxygen in the water is low and vice versa.

9. How is the high level radioactive water disposed off?

Answer: High level radioactive wastages generate a lot of heat and thus require cooling as well as special protective shield during transport and handling. They are first concentrated to reduce the volume and then kept for 50- 100 years in small ponds causing decay of radioactivity and lessening of heat problem.

Subsequently they must be stored in suitably schielded containers and buried within the rocks about 500 meters deep inside the earth.

Section –D: 05 Marks Question [To be answered in 80 – 120 words approximately]
1. Describe the logistic population growth with example.

Answer: No real population can maintain exponential growth for very long. If population continues to increase in size, the environmental resistance causes birth rate to drop and death rates to increase.]

In a new unexploited environment, organisms can often reproduce maximally because all the resources they require are available in such a situation. So population show J shaped curve.

As resource begin to recede, reproductive rate decline and the growth curve assumes S shape.

Verhulst devised a logistic equation to describe population growth with an upper limit. The equation is based on following factor:-

i) Environment has a carrying capacity (K) for each population.

ii) The intrinsic rate of natural increase (r) is progressively reduced as population size reduces close to the carrying capacity.


dn / dt = rN ((k-N)/N)

where , 


dN = population density at time t


r = intrinsic rate of natural increase


k = carrying capacity.

Example-

Growth of reinder introduced onto island off the south west coast of Alaska. From an initial population of 25 animals in 1891, the herd grew to above 2000 reinder in 1938 and then crashed to 8 animals by 1950. It was because when reinder were first introduced lichens and other food source were plentiful, thus the island carrying capacity was high. After deer ate the accumulated food, the carrying capacity of the island became relatively very less.

2. Define the ecological pyramids. Give a general account about the various types pyramids.

Answer: The graphic representation of the number, biomass and energy of the successive tropic level of an ecosystem. The most common ecological pyramids are:-

i) the pyramids of number

ii) pyramids of biomass

iii) Pyramid of energy

i) Pyramids of Numbers: - This pyramid shows the relationship between numbers of producers, herbivores and carnivores. It may be upright or inverted. Pyramid of number upright in the case of pond ecosystem. Pyramid of number is rhomboidal in the case of a single tree in forest ecosystem. Pyramid of number is rhomboidal in case of a single tree in forest ecosystem.

ii) Pyramid of biomass- Biomass is the total mass of an organism. In pond ecosystem the amount of biomass continues to increase with primary, secondary and tertiary tropic level thus pyramid of biomass is inverted.

iii) Pyramid of energy: The flow of energy always unidirectional. The pyramid of energy always upright.

3. Discuss the causes and effect of global warming. What measures need to be taken to control global warming?

Answer: Global warming is the phenomenon of increase in the global mean temperature caused by green house gases in the atmosphere. Carbon dioxide, methane, chloro flouro carbon and nitrous oxide contribute to green house effect. The long wave radiations (infrared radiations) reflected by the earth’s surface are absorbed by these gases.

Effects:- The temperature of earth has increased by 0.6 degree Celsius during the last three decodes. This will lead to odd climate changes thus leading to increased melting of polar ice caps. This will result in a rise in sea level that can submerge many coastal areas.

Measures to control global warming:-

i) Reducing emission of green house gases by limiting the use of fossil fuels.

ii) Increasing the vegetation covet especially for forests to use the CO2.

iii) Developing substitutes for CFCs.

iv) Minimizing the use of nitrogenous fertilizers.
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Unit – VI: Reproduction
1. Describe the structure of a mature pollen grain. Mention one difference between the pollen of Dicot and Monocot Plant.

Hints:       a) Thickness of exine of Dicot > Thickness of exine of Monocot.


                 b) Sporopollenin composition also differs

2. What is geitonogamy? Give one example. How does geitonogamy differ from Xenogamy in plants?

Hints:  Inability of male & female gametes to fuse with each other in self    incompatible species.

3. Draw a sketch of the L.S of an anatropous ovule of an Angiosperm. Label any six parts other than funiculus & micropyle.

Hints: Apomixis is method of producing seeds without fertilization .so it is a better tool of multiplication of organisms.

4. Draw a V.S of maize grain and label any three embryonic & any three other parts.

5. Trace the events that would take place in a flower from the time the pollen grain of the same species falls on the stigma upto the completion of fertilization.

6. What is self- incompatibility? Why does self pollution not lead to seed formation in self incompatible species?

7. In what ways Apomixis is a better tool of multiplication & propagation in plants which do not undergo fertilization of gametes.

8. With the help of a flow chart illustration. Describe the hormonal control and Regulation of reproductive phenomena in a female.

9. What are the characteristics of morula stage in the development of mammals? Dscribe briefly how this morula differentiates into blastodermic vesicle.

Hints:   > Discuss the features of Morula .

      
 > Mention the progressive pathway development.

  

 > Discuss the developmental pathway from Morula Gastrula.

10. Draw a labelled sectional view of Mammary gland.

11. What is MTP? Under what circumstances it is accepted by female and how far it is safe in contraception?

Hints: >Define MTP?


>It is safe up to certain stage of development of embryo.

12. Mention the different ways in which people are made aware of the significance of healthy society.

13.  What do you mean by Polyembryony & Embryogeny? With the help of diagrammatic illustration explain the development of Dicot Embryo.

Hints: >Define Poly embrony &Embrypgeny


>Write all stages diagrammatically from Zygote to Embryo.

14. Draw a transverse section of a mature anther and describe the process of microsporogenesis.

15. How cleistogamous flowers do may be helpful in production of progeny with similar genetic constitution.

Hints:  >A Cleistogamous flower ensures self fertilization as the flowers remain closed.

 Unit-VII : Genetics & Evolution
1. Briefly correlate Mendel’s laws segregation and assortment of chromosomes during meiosis.

2. What are sex linked gene transmit from parent to offspring?

3. What is point mutation? Explain with the example of sickle cell anaemia substitution of nitrogen base results in the changes of phenotype.

4. DNA separated from one cell when introduced into another cell, is able to bestow some of the properties of the former to the latter. What is this change called experimental evidence which led to the discovery of the above phenomenon.

5. A tRNA is changed with the amino acid methionine

i) At what site in the ribosome will the tRNA bind.

ii) Give the anti codon of this tRNA 

iii) What is the mRNA codon for methionine?

iv) Name the enzyme responsible for this binding.

6. Two claimant fathers filed a case against a lady claiming to be the father of her only daughter. How this case could be settled identifying the real biological father.

7. The nature have created species over millions of years whereas man could create new breeds within hundred of years. Justify this statement.

8. Why is evolution not a direct process in the sense of determination?

9. What was the work of Thomas malthus? How his work influenced Charles Darwin?

10. Explain Hardy Weinberg Principles using algebraic equation.

11. Explain in detail the geological time scale. Compare the fitness of species of plants and animals during the Jurassic period.

12. Discuss the operation of natural selection on

a) stabilisng

b) directional 

c) disruption traits

Unit VIII – Biology In Human Welfare

1. What is interferon? How do they help in combating viral infections?

2. What is single cell Protein? What is its significance.

3. Briefly explain the various types of disorders arising from improper functioning of the immune system.

Hints: Improper functioning of immune system makes the person susceptible to various infectious diseases.

Susceptibility to attack of bacteria, fungi, viruses and other parasites is developed.


Certain chronic disorders developed are as follows –

i) Psychosis or chronic encephalitis.

ii) Thrombocytopenic purpurea – decrease count of blood platelets.

iii) Lymphoma—Cancer of lymphatics.

iv) Lymphadenopathy-

4. What are narcotics?Discuss the sourses,withdrawl symptoms and treatment of                opioid  toxicity?

5. In which ways the microbes have played a major role in controlling diseases caused by harmful bacteria?

Hints-Write medicinal uses of microorganism

        Antibiotics with examples.

6. Discuss the various steps in breeding a new genetic plant variety.

7. What is role of tissue culture, somaclones and somatic hybridization for improvement of crops?

8. Write an essay on plant breeding for disease resistance.

9. How are morphological and biochemical/physiological characteristics associated with resistance to insect pest? Give any five examples of the features and the names of the pest to which each is resistant.

10. Write the industrial use of microbes.

Hints:-

In industries microbes are used to produce 

i) Beverages

ii) Antibiotics

iii) Organic Acids

iv) Enzymes

v) Bioactive molecules etc.

Also refer textbook page no 181- 183

11. With the help of diagram explain the role of micro organism in the production of biogas.

Hints: - Refer text book page no. 185-186, figure no. 10.8
UNIT- 09: Biotechnology
1. Why does DNA moves towards anode in electrophoresis?

2. Describe the role of biotechnology in any of the following:-

             (a) Agriculture         (b) Medicine & Therepeutics

             (c) Development of GMO.

3. Describe various steps of gene therepy? Differentiate between gene therepy & gene cloning.

4. Differentiate between rDNA & cDNA?

5. Describe in brief the role of restriction enzymes in genetic engineering. 

            Justify the fact that all restriction enzymes are nuclease.

6. Describe the role of Ti plasmids in genetic engineering.

7. Why is Agrobacterium mediate genetic transformation described as natural          

             genetic engineering in plants?

NOTE- see the sample paper

UNIT-X:  ECOLOGY
1. If a marine fish is placed in a fresh water aquarium, will the fish be able to survive? Why or why not? 

2. If a population growing exponentially double in 3 years, what is the intrinsic rate of increase(r) of population?

3. An orchid plant is growing on the branch of mango tree. How do you describe this interaction between the orchid and mango tree?

4. Give an account of energy flow in an ecosystem.

5. Give the three hypotheses for explaining why tropics show greatest levels of species richness?






6. What initiatives were taken for reducing vehicular air pollution in Delhi? Has air quality improved in Delhi?

7. Discuss the causes & effects of global warming. What measures need to be taken to control global warming?

8. Why ozone hole forms over Antarctica? How will enhanced ultraviolet radiation affect us?
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A diagrammatic representation of LS of flower
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Transverse section of a mature anther





A diagrammatic view of a typical anatropous ovule
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A diagrammatic representation of the mature embryo sac
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A typical dicot embryo
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L.S. of an embryo of grass
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The human foetus within the uterus
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Structure of some seeds
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False fruits of apple and strawberry
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Diagrammatic sectional view of the female reproductive system
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Diagrammatic sectional view of Mammary gland
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Structure of a sperm
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Schematic representation of Spermatogenesis
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Schematic representation of Oogenesis
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Diagrammatic presentation of various events during a menstrual cycle
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Double stranded polynucleotide chain
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Nucleosome
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Replicating Fork
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Schematic structure of a transcription unit
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The Lac Operon
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Diagrammatic representation of Miller’s experiment
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Stages in the life cycle of Plasmodium
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Structure of an antibody molecule
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Replication of retrovirus





Diagrammatic representation of recombinant DNA technology
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Biome distribution with respect to annual temperature and precipitation





Figure No. 2





Diagrammatic representation of decomposition cycle in a terrestrial ecosystem





Energy flow through different trophic level
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Representation global biodiversity: proportionate number of species of major taxa of plants, invertebrates and vertebrates
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Relative construction of various greenhouse gases to total global 









